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(54) RADIO EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a radio 
equipment which can reduce the price of the radio 
equipment body and can aim to improve communication 
function easily. 

SOLUTION: Radio equipment of this invention is 
constituted by a radio equipment body (for example, a 
portable PC) which provides at least an antenna and at 
least a radio circuit and peripheral equipment (for 
example, a PC card) which has a radio circuit of a PC 
card, etc., which can be detached and attached to the 
radio equipment body. The radio equipment body has a 
connecting means which can recognize the radio circuit 
of the peripheral equipment when the peripheral 
equipment is attached and can transmit signals. 
Furthermore, the radio equipment body has a 
synthesizing means which synthesizes the received 
signal through the radio circuit of the peripheral 
equipment recognized by the synthesizing means and 
the received signal through the radio circuit of the radio 
equipment body and has a decoding means which decodes the received signals synthesized by 
the synthesizing means. The peripheral equipment has a communication circuit which has 
desired communication function and makes it to be recognized as a diversity branch by 
attaching it to the radio equipment body. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Have the following, and said main part of a walkie-talkie recognizes a wireless circuit of 
said peripheral equipment, when a main part of a walkie-talkie is equipped with said peripheral 
equipment, A connecting means which enables transfer of a signal, and an input signal which 
went via a wireless circuit of peripheral equipment recognized by said connecting means, Radio 
equipment providing further a synthesizing means which compounds an input signal which went 
via a wireless circuit of said main part of a walkie-talkie, and a decode processing means which 
decodes an input signal compounded by said synthesizing means. 
At least one antenna. 

A main part of a walkie-talkie possessing at least one wireless circuit. 
At least one antenna. 

It has at least one wireless circuit, and is peripheral equipment removable to said main part of a 
walkie-talkie. 

[Claim 2]A main part of a walkie-talkie possessing two or more antennas and at least one 
wireless circuit, Provide at least one wireless circuit, equip said main part of a walkie-talkie with 
removable peripheral equipment, and said main part of a walkie-talkie, When a main part of a 
walkie-talkie is equipped with said peripheral equipment, a wireless circuit of said peripheral 
equipment is recognized, A connecting means which enables transfer of a signal, and an input 
signal which went via a wireless circuit of peripheral equipment recognized by said connecting 
means, Radio equipment providing further a synthesizing means which compounds an input signal 
which went via a wireless circuit of said main part of a walkie-talkie, and a decode processing 
means which decodes an input signal compounded by said synthesizing means. 
[Claim 3]The radio equipment according to claim 2, wherein some two or more antennas of said 
main part of a walkie-talkie correspond to each wireless circuit of the main part of a walkie- 
talkie concerned and the remainder of an antenna of said main part of a walkie-talkie 
corresponds to each wireless circuit of said peripheral equipment. 

[Claim 4] A connecting means which it has the following, said main part of a walkie-talkie 
recognizes the 2nd wireless circuit of said peripheral equipment when said main part of a walkie- 
talkie is equipped with said peripheral equipment, and enables transfer of a signal, An input signal 
of an individual (N-m) which went via the 2nd wireless circuit of said peripheral equipment 
transmitted via said connecting means, Radio equipment providing further a synthesizing means 
which compounds m input signals which went via the 2nd wireless circuit of said main part of a 
walkie-talkie, and a decode processing means which decodes an input signal compounded by said 
synthesizing means. 
N antennas (N>=2). 

The 1st N wireless circuit that performs high frequency signal processing to a signal received 
with said N antennas. 

A main part of a walkie-talkie which has the 2nd m wireless circuit (m>=1) that performs a low 
frequency wave conversion process further to said input signal by which high frequency signal 
processing was carried out. 

(N-m) It has the 2nd wireless circuit of an individual and is peripheral equipment removable to 
said main part of a walkie-talkie. 
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[Claim 5]Have the following, and said main part of a walkie-talkie recognizes a wireless circuit of 
said peripheral equipment, when a main part of a walkie-talkie is equipped with said peripheral 
equipment, Rad.o equ.pment, wherein it has further a connecting means which enables transfer 
of a signal and sa.d peripheral equipment has further a synthesizing means which compounds an 
input s.gnal which went via a wireless circuit of a main part of a walkie-talkie recognized by said 
connecting means, and an input signal which went via a wireless circuit of said peripheral 
equipment. 

At least one antenna. 

A main part of a walkie-talkie possessing one wireless circuit. 
At least one antenna. 

It has at least one wireless circuit, and is peripheral equipment removable to said main part of a 
walkie-talkie. 

[Claim 6]Provide a main part of a walkie-talkie possessing two or more antennas and one 
wireless circuit, and at least one wireless circuit, equip said main part of a walkie-talkie with 
removable peripheral equipment, and said main part of a walkie-talkie, When a main part of a 
walkie-talkie is equipped with said peripheral equipment, recognize a wireless circuit of said 
peripheral equipment, have further a connecting means which enables transfer of a signal and 
said peripheral equipment, Radio equipment having further a synthesizing means which 
compounds an input signal which went via a wireless circuit of a main part of a walkie-talkie 
recognized by said said connecting means, and an input signal which went via a wireless circuit 
of said peripheral equipment. 

[Claim 7]Have the following, and when said main part of a walkie-talkie is equipped with said 
peripheral equipment, said main part of a walkie-talkie, Recognize the 2nd wireless circuit of said 
peripheral equipment, have further a connecting means which enables transfer of a signal and 
said peripheral equipment, Radio equipment having further a synthesizing means which 
compounds one input signal which went via the 2nd wireless circuit of said main part of a walkie- 
talkie transmitted via said connecting means, and an input signal of an individual (N-1) which 
went via the 2nd wireless circuit of said peripheral equipment. 
N antennas (N>=2). 

The 1st N wireless circuit that performs high frequency signal processing to a signal received 
with said N antennas. 

A main part of a walkie-talkie which has the 2nd one wireless circuit that performs a low 
frequency wave conversion process further to said input signal by which high frequency signal 
processing was carried out. 

(N-1) It has the 2nd wireless circuit of an individual and is peripheral equipment removable to 
said main part of a walkie-talkie. 

[Claim 8]The radio equipment according to claim 1 to 4, wherein a synthesizing means of said 
main part of a walkie-talkie has the control content rewritten by drive software given to said 
main part of a walkie-talkie. 

[Claim 9]The radio equipment according to claim 5 to 7 being able to rewrite a control content of 
a synthesizing means of said peripheral equipment with drive software given to said main part of 
a walkie-talkie when the peripheral equipment concerned is added to a main part of a walkie- 
talkie. 

[Claim 10]The radio equipment according to claim 1 to 9, wherein said main part of a walkie- 
talkie displays a beam pattern of a directional beam which has an indicator further and is formed 
of said antenna and a wireless circuit. 

[Claim 1 1]The radio equipment according to claim 1 to 9, wherein said main part of a walkie- 
talkie has an indicator further and displays an antenna present in use and/, or a wireless circuit 
among said antenna and a wireless circuit. 

[Claim 12]The radio equipment according to claim 1 to 11, wherein a message which said main 
part of a walkie-talkie has a message transmission function further, and was created and 
modulated within said main part of a walkie-talkie is transmitted via an antenna of said radio 
equipment. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the radio equipment which comprises a main part 
of a walkie-talkie, and peripheral equipment removable to the main part of a walkie-talkie with a 
wireless circuit. The main part of a walkie-talkie means all the devices which have a radio 
function and a signal processing function, for example, communication terminals, such as 
Personal Digital Assistants, such as a luggable computer with a radio function and PDA, a 
cellular phone, and a car telephone, are also included. 
[0002] 

[Description of the Prior Art]By development of an information society in recent years, the 
number of users of a personal computer and a Personal Digital Assistant is increasing every 
year, and the utilizing method is also diversified. The individual users who exchange multimedia 
information, such as a voice message and a picture, also increase in number, and it has also 
become a natural thing to transmit and receive various and mass information using the Internet 
etc. as the improved efficiency of these information machines and equipment accelerates. 
However, if mobility and portability are taken into consideration, there is a limit in using the 
telephone line of a cable, and it is necessary to connect a portable communication terminal to a 
notebook computer, or to insert the modem card only for wireless data transmission, etc. 
[0003]On the contrary, the users who use the Internet, E-mail, etc. with the portable 
communication terminal itself, such as a cellular phone and PHS, also increase in number, and 
the frequency where an information service is directly used with an information terminal still like 
an I mode is also increasing. However, neither the fall of the input speed to which it comes from 
that the operation on a personal digital assistant has small case size, the little of an operation 
key, etc., nor complicatedness is avoided. 

[0004]It can expect easily that the information-and-telecommunications apparatus which 
intermingled for them or unified these appears from such a situation from now on. For example, it 
is expected that the model etc. which carry an antenna and walkie-talkies, such as wireless LAN 
and Bluetooth, in a notebook computer appear on the market in a commercial scene, and there 
are some which are actually commercialized. 

[0005] Drawin g 6 is the information management system which unified the radio function 
considered now. If there is a portability type personal computer possessing such a radio function, 
in communication available area, it can communicate "always anywhere" regardless of the 
outside of indoor. However, in the case of the outdoors, it is actually influenced strongly by the 
propagation loss by a terrain feature, shadowing when it enters into the ability to smell a building, 
etc. Even if it does not move the terminal itself, the state of reflection and dispersion may 
change for a time change of the surrounding environment, and phasing may occur. Wireless 
circuit quality will deteriorate remarkably by these phenomena as a result, and even if it can 
treat mass information with a personal computer, it becomes impossible to transmit and receive. 
[0006]Also in the case where radio is performed indoors, since cover by reflection, fixtures, and 
person of a ceiling, a wall, etc. arises frequently, the inconvenience of an information 
transmission rate falling by how to place a persona! computer or a setting position, when a 
wireless circuit situation worsens, or communication stopping arises. 

[0007]In order to solve this, by including two or more antennas and wireless circuits in a 
personal computer with a radio function or a Personal Digital Assistant as shown in drawin g_6 
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etc., diversity operation is performed and a remarkable characteristic improvement is expected. 
The effect becomes larger as the number of walkie-talkie modules increases within the limit of 
the size of the case of a terminal. 
[0008] 

[Problem(s) to be Solved by the Invention]However, it is not avoided that the prices of a 
personal computer or a Personal Digital Assistant become high for the communication function 
which adds the personal computer or Personal Digital Assistant possessing such two or more 
wireless circuits to basic functions, such as data processing, and is carried in a surplus. This is 
dramatically disadvantageous for the personal computer user who does not need a highly 
efficient wireless communication function in particular. 

[0009]This invention is made in order to solve such a problem, and it is a thing. 
It is providing the radio equipment which can attain the communication quality or the 
transmission speed which stops the purpose and a user needs according to the purpose for 
every user. 

[0010] 

[Means for Solving the Problem]To achieve the above objects, in this invention, the minimum 
communication function is included in the information management system side, such as a 
personal computer and a communication terminal, and it is considered as a main part of a 
walkie-talkie. By on the other hand including easily a wireless communication function which a 
user needs individually in removable peripheral equipment, for example, a radio PC card, at a 
main part of a walkie-talkie, when required, it has composition which can add a required 
communication function. 

[001 1 ]ln the 1st gestalt of this invention, radio equipment has at least one antenna, a main part 
of a walkie-talkie possessing at least one wireless circuit, at least one antenna, and at least one 
wireless circuit, and, specifically, is constituted from removable hole peripheral equipment by 
main part of a walkie-talkie. When peripheral equipment is added, a main part of a walkie-talkie 
has further a connecting means which recognizes a wireless circuit of peripheral equipment and 
enables transfer of a signal, and compounds an input signal which went via a wireless circuit of 
peripheral equipment recognized by a connecting means, and an input signal which went via a 
wireless circuit of a main part of a walkie-talkie by a synthesizing means. A compounded input 
signal is decoded by a decode processing means of a main part of a walkie-talkie. 
[0012]By such composition, cost can be reduced compared with a main part of a walkie-talkie 
which incorporated all of many antennas and wireless circuits beforehand. When using it by 
inferior radio wave propagation environment which cannot attain desired receiving quality or an 
information transmission rate, by equipping with peripheral equipment which has a radio function, 
a branch number can be increased and a diversity profit can be raised only in one wireless circuit 
in a walkie-talkie. Thereby, high communication quality and high-speed transmission are realized. 
Since it is easily removable in peripheral equipment to add, the user can use peripheral 
equipment according to a use and spec, to demand properly. The apparatus manufacturer can 
prepare peripheral equipment with various functions. 

[0013]In the 2nd gestalt of this invention, the main part side of a walkie-talkie is equipped with 
all antennas, optimization of an antenna position is beforehand attained by the main part side, 
and it is made peripheral equipment with composition which makes only a wireless circuit 
provide. 

[0014]That is, radio equipment possesses a main part of a walkie-talkie possessing two or more 
antennas and at least one wireless circuit, and at least one wireless circuit, and is constituted 
from removable peripheral equipment by main part of a walkie-talkie. When peripheral equipment 
is added to a main part of a walkie-talkie, a main part of a walkie-talkie recognizes a wireless 
circuit of peripheral equipment, and has a connecting means which enables transfer of a signal. A 
main part of a walkie-talkie has a synthesizing means which compounds an input signal which 
went via a wireless circuit of peripheral equipment recognized by a connecting means further, 
and an input signal which went via a wireless circuit of a main part of a walkie-talkie, and a 
decode processing means which decodes an input signal compounded by a synthesizing means. 
[001 5]It becomes possible to omit and low-cost[ a miniaturization and ]-ize an antenna from 
peripheral equipment, and to provide peripheral equipment of various functions and a kind 
cheaply by this composition, at the same time it attains optimization of an antenna position. 

http://wvw4Apdl.inpit.goj 2009/04/20 



JP,2002-164825,A [DETAILED DESCRIPTION] 



3/9 ^— V 



Directional beam transmission is attained using two or more antennas arranged in an optimal 
position, and improvement in directional gain can prevent communication from stopping under 
inferior radio wave propagation environment. 

[0016]In the 3rd gestalt, carry out optimum arrangement of all the antennas to the main part side 
of a walkie-talkie, and a filter, a low noise amplifier (LNA), etc. of the first rank in a wireless 
circuit are made to become independent of a wireless circuit, and it arranges near the antenna. 
Peripheral equipment which has a required wireless circuit on the other hand is provided 
removable, and further improvement in the quality of an input signal is aimed at. 
[0017]That is, radio equipment is provided with the following. 
A main part of a walkie-talkie. 

Comprising peripheral equipment removable to this, main parts of a walkie-talkie are N antennas 
(N>=2). 

The 1st N wireless circuit that performs high frequency signal processing to a signal received 
with N antennas. 

The 2nd m wireless circuit (m>=1) that performs a low frequency wave conversion process 
further to an input signal by which high frequency signal processing was carried out. 
On the other hand, peripheral equipment has the 2nd wireless circuit of an individual (N-m), and 
the each corresponds with one of the antennas by the side of a main part of a walkie-talkie. 
When a main part of a walkie-talkie is equipped with peripheral equipment, a main part of a 
walkie-talkie recognizes the 2nd wireless circuit of peripheral equipment, and has a connecting 
means which enables transfer of a signal. A main part of a walkie-talkie has a synthesizing 
means which compounds an input signal of an individual (N-m) which went via the 2nd wireless 
circuit of peripheral equipment transmitted via a connecting means further, and m input signals 
which went via the 2nd wireless circuit of a main part of a walkie-talkie, and a decode processing 
means which decodes an input signal compounded by a synthesizing means. 
[0018]This composition can prevent degradation of the signal to noise ratio of an input signal 
resulting from an antenna and an amplifier (namely, the 1st wireless circuit) of the first rank 
separating spatially, and being arranged within a main part of a walkie-talkie. Structure of an 
interface part of a main part of a walkie-talkie and peripheral equipment can be simplified by 
performing analog signal processing in a high-frequency-radio-communications circuit located 
directly under each antenna in a signal received with two or more antennas of a main part of a 
walkie-talkie, and changing into a low frequency signal. Power consumption in a wireless circuit 
in peripheral equipment can be reduced. 

[001 9]Although a signal synthesizing treating part was provided in the main part side of a walkie- 
talkie in the 3rd gestalt from the above 1st, also in which gestalt, it can have composition which 
provides a composition processing part in peripheral equipment. In this case, where a main part 
of a walkie-talkie is equipped with peripheral equipment, a signal received with two or more 
antennas of a main part of a walkie-talkie is altogether transmitted to peripheral equipment via 
an interface part (one signal of them is signal-processing ending with the main part side wireless 
circuit), Even a compositing process can be performed in peripheral equipment. By this 
composition, there is an advantage which can change an algorithm in a composition processing 
part easily. 

[0020]In radio equipment of this invention, the synthesizing means can rewrite the control 
content with drive software given from the walkie-talkie outside. Software given via recording 
media downloaded via the Internet as being given from the outside, such as software, CD-ROM, 
and a floppy disk (registered trademark) diskette, is included. A signal processing content in radio 
equipment which includes a wireless circuit of added peripheral equipment by this composition 
can be rewritten easily, and there is an advantage to which a function change also becomes 
easy. 

[0021 preferably, a main part of a walkie-talkie has an indicator further, and displays a beam 
pattern of a directional beam formed of an antenna and a wireless circuit of radio equipment. Or 
it is good also as composition which displays an antenna present in use, one side of a wireless 
circuit, or both sides an antenna of radio equipment, and among wireless circuits. The user can 
know visually a communication direction which has secured a good propagation path by display. 
There is an advantage which can move a luggable computer to optimal place so that the user 
itself can perform good communication depending on the case. 

[0022]In this invention, a luggable computer, a Personal Digital Assistant and a mobile 
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communications telephone possessing at least one antenna and a wireless circuit, and all other 
devices that have a wireless communication function are included with "a main part of a walkie- 
talkie." When using a luggable computer especially, capability to process various information, an 
outstanding user interface, etc. can be used. Radio signal processing and control using CPU in a 
computer are also attained. As a main part of a walkie-talkie, extension of peripheral equipment 
is easy and there is an advantage which is excellent in extendibility. Cost of a main part can be 
reduced compared with a luggable computer which carries two or more receiving circuits 
beforehand. 

[0023]A main part of a walkie-talkie has a message transmission function, and can transmit a 
modulated message via an antenna of radio equipment. In radio equipment of this invention, 
directional beam transmission is attained with two or more antennas by combining peripheral 
equipment with a main part removable. Therefore, directional gain can improve and it can prevent 
communication stopping under inferior radio wave propagation environment. 
[0024] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention is described with 
reference to drawings. 

[0025](A 1st embodiment) The example of composition of the radio equipment concerning a 1st 
embodiment of this invention is shown in drawin g _1_. Radio equipment is provided with the 
following. 

The luggable computer 10 as a main part of a walkie-talkie. 
Radio PC card 20 with which this is equipped removable. 

The luggable computer 10 has the wireless circuit 14 (only one is illustrated in drawin g 1) of the 
number corresponding to the one or more antennas 13 (only one is illustrated in drawing 1), and 
the antenna 13, the composition processing part 15, the signal processing part 16, the interface 
(I/F) part 17, and the control section 18. On the other hand, radio PC card 20 has the wireless 
circuit 24 (only one is illustrated) of the one or more antennas 23 (only one is illustrated in 
4 r Aw|ilg_lX and the number corresponding to this. Also in the following explanation, the antenna 
and wireless circuit which are built in each of the luggable computer 10 and radio PC card 20 
may be composition which carries out two or more owners, respectively in order [ of 
explanation ] to raise the diversity effect, although it is using one line at a time for convenience. 
[0026]The wireless circuits 14 and 24 include a digital circuit etc. depending on the analog 
circuitry of RF belts, such as a switch, a filter, amplifier, a mixer, and a synthesizer, and an IF 
band, and the A/D converter which carries out a down convert and is changed into a digital 
signal in a suitable frequency band and also a communication method. Amplifier contains the low 
noise amplifier (LNA) which reduces a noise component. 

[0027]Among these, in order that the wireless circuit 14 built in the main part 10 of a luggable 
computer may enable communication with a computer simple substance, the circuit of the 
transmission system of a D/A converter, a power amplifier (PA), etc. is also included. On the 
other hand, although the direction of the wireless circuit 24 built in radio PC card 20 may have a 
transmission system, the following explanation describes as that in which only the receiving 
system is included. 

[0028]If radio PC card 20 is inserted in the PC Card slot of the luggable computer 10, for 
example, the control section 18 will make the I/F part 17 recognize radio PC card 20, and will be 
changed into the state which can exchange a signal with the wireless circuit 24 in the I/F part 
17. The method of accessing the control section 18 by the device driver installed in the 
computer 10 other than the method which control-section 18 the very thing is made to 
recognize as a method of making the wireless circuit 24 built in radio PC card 20 recognizing, 
etc. are possible. If the control section 18 recognizes radio PC card 20 and connection becomes 
possible, it will be in the state where the wireless circuit 24 by the side of radio PC card 20 can 
also communicate. 

[0029]The composition processing part 15 compounds the signal received with the antenna 13 
by the side of a main part, and the signal received with the antenna 24 of PC card 20. The signal 
processing part 16 decodes the compounded input signal. 

[0030]Next, it explains that a signal flows. First, predetermined signal processing is performed in 
the wireless circuits 14 and 24 where the signal received with the antennas 13 and 23 of the 
main part of a walkie-talkie and the PC card corresponds, respectively. The 1st input signal 
received in the wireless circuit 14 of the luggable computer 10 is transmitted to the composition 
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processing part 5 after signal processing. The 2nd input signal processed in the wireless circuit 
24 of radio PC card 2 is transmitted to the composition processing part 5 through the I/F part 7. 
In the composition processing part 15, change diversity or synthetic diversity is performed to the 
1st input signal and 2nd input signal, and, as for the composite signal, data demodulation is 
performed in the signal processing part 16. 

[0031]By this, space diversity reception is attained using two or more antennas, and by 
shadowing, phasing, etc., even when radio wave propagation environment is bad, the fall of an 
information transmission rate and communicative hits can be prevented. In this invention, as the 
antenna with which radio equipment was equipped, and the number of the systems of a wireless 
circuit increase, the effect also becomes larger. 

[0032]About the diversity method, it is determined by driver software and a command is 
performed through the control section 18. That is, according to the surrounding situation and 
radio wave propagation environment on which the computer is put, the user has specification 
which can choose the expansion by a PC card, or the diversity method by each one. 
[0033]In the communication apparatus of this invention, in consideration of arrangement of two 
or more antennas, beam directivity can be turned positively, or directional gain of the arrival 
directions of an interference wave can also be lowered. Especially when using the PC card for 
beamforming with the gestalt of indoor wireless LAN, big upgrading can be aimed at by extracting 
reservation and directivity of a prospect. Various algorithms exist about the beamforming 
method. For example, form the multi-beam of the fixed pattern beforehand and the character 
which the method of changing a beam using information, including a received signal level, the 
signal to noise ratio, etc., the known system included in an input signal, and an input signal have 
is used, There is a method of forming a beam pattern from which an interference wave is 
removed, or a method of presuming the spatial arrival directions of each incoming wave, and 
turning the main lobe and null of a beam pattern according to it by asking for antenna weight 
which minimizes an error. 

[0034]Such beamforming reception can realize a control content by rewriting change or a signal- 
processing program with driver software. However, to use an algorithm which presumes the 
arrival directions of an incoming wave, etc. precisely, it is necessary to perform a calibration 
among two or more wireless circuits built in the luggable computer 1 and radio PC card 20. If it 
puts in another way, in order to make the wireless circuit of a PC card unite to a personal 
computer body and to operate both wireless circuits as it correctly, functional adjustment is 
required and the additional information for it is needed. In such a case, what is necessary is just 
to add the processing instruction for making a calibration part drive, for example with driver 
software. 

[0035]The calibration between beamforming and/or a wireless circuit is also realizable by coping 
with it by the hardware or software which incorporated only the functional difference information 
to the PC card which has a diversity function depending on the case. Functional difference 
information may be beforehand stored in a hard disk, and may be loaded as a program. As the 
load method, it is also directly downloadable on the main part of a walkie-talkie from the Internet 
etc. 

[0036]By reinforcing a communication function with a PC card, improvement in directional gain 
can prevent communication from stopping under inferior radio wave propagation environment. 
The influence of the multipass frequently produced in indoor propagation can be reduced by 
forming a narrow directive beam. 

[0037]In the radio equipment of a 1st embodiment, the main part of a luggable computer is 
provided only with a minimum communication function, and does not become expensive. The 
radio PC card of an option is easy to detach and attach, and extended service can be easily 
provided by functional extension according to the purpose to the user who asks for high 
communication function nature. Although the user who needs high performance will purchase a 
PC card according to the purpose, he is more advantageous in respect of expense and pliability 
than purchasing the multi-communication function computer fixed beforehand. There is an 
advantage that the computer body to which the fundamental communication function was 
attached can be cheaply purchased for the user who does not need high communication 
performance. 

[0038]It does not depend for the radio equipment of this invention on the gestalt and connection 
method of a terminal area for detaching and attaching a wireless card. That is, in the above- 
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mentioned embodiment, although the radio PC card of PCMCIA is assumed, via the cable etc., 
the I/F part 17 and radio PC card 20 separate, and may be connected. In this case, since the 
antenna 13 of the luggable computer 10 and the antenna 23 of PC card 20 separate 
considerably, and are arranged and spatial correlation of an input signal becomes small 
theoretically, it is effective in the diversity effect increasing. 

[0039]When a luggable computer user transmits large scale information and quality information, 
That is, if two or more wireless circuits and antennas possess in the luggable computer or the 
radio PC card when performing a high speed and quality transmission in an upstream, 
transmission diversity or beamforming transmission can be performed. As mentioned above, 
when performing beamforming transmission, the precise calibration between the antenna and 
wireless circuit of each brunch is needed, but the function data for it are easily realizable by 
loading additional software. 

[0040]Such composition can prevent high transmission of reliability or the improvement in 
directional gain using space diversity being realizable, communication stopping or an information 
transmission rate falling under inferior radio wave propagation environment. 

[0041](A 2nd embodiment) The example of composition of the radio equipment concerning a 2nd 
embodiment of this invention is shown in drawin g 2. 

[0042]According to a 2nd embodiment, optimization of an antenna position is beforehand 
attained by arranging two or more antennas of all to the main part side of a walkie-talkie. 
Namely, the radio equipment of a 2nd embodiment including the luggable computer 30 and radio 
PC card 40 the luggable computer 30, It has two or more antenna 33^33^ one or more wireless 

circuit 34^ the composition processing part 35, the signal processing part 36, the interface (I/F) 

part 37, and the control section 38. On the other hand, radio PC card 40 has wireless circuit 34 2 

- 34 N . Here, N expresses the total of the antenna contained in the whole radio equipment of 

this invention. This is in agreement also with the total of a wireless circuit. 

[0043]Wireless circuit 34 1 - 34 N , Depending on the analog circuitry of RF belts, such as a 

switch, a filter, amplifier, a mixer, and a synthesizer, and an IF band, and the A/D converter 
which carries out a down convert and is changed into a digital signal in a suitable frequency band 
and also a communication method, a digital circuit etc. are included like a 1st embodiment. 
[0044]According to a 2nd embodiment, only two or more wireless circuit 34 2 - 34 N are 

contained in radio PC card 40, and, on the other hand, two or more antenna 33 1 - 33 N are 

beforehand carried in the luggable computer 30. 

[0045]The flow of the signal in the radio equipment of a 2nd embodiment is explained. First, via 
the I/F part 37, the signal received by antenna 33 2 - 33 N flows into radio PC card 40 with which 

it was equipped, and is processed by corresponding wireless circuit 34 2 ~ 34 N . Then, it is again 

sent to the composition processing part 35 via the I/F part 7. Here, the input signal inputted 
through wireless circuit 34 1 by the side of a main part from antenna 33 1 and diversity synthesis 

are performed. At this time, the control section 38 is controlled so that wireless circuit 34 2 of 

radio PC card 40 - 34 N and antenna 33 2 of the luggable computer 30 - 33 N are correctly 

connected in the I/F part 37. 

[0046]By such composition, in the radio equipment concerning a 2nd embodiment, two or more 
antennas can be beforehand arranged in the conditions ideal on the case of the luggable 
computer 30, and the distance between antennas and optimization of directivity of direction 
become easy. When carrying out diversity reception especially, the size of a computer case body 
chassis can be utilized and the distance between antennas can be detached as much as possible 
rather than carrying two or more antennas on a PC card small in size. By this, the spatial 
correlations of an input signal can be made small and a diversity profit can be earned. 
[0047](A 3rd embodiment) Drawin g 3 shows the example of composition of the radio equipment 
concerning a 3rd embodiment of this invention. According to a 3rd embodiment, while arranging 
all the antennas to the computer body side, the 1st wireless circuit containing the filter and LNA 
(low noise amplifier) of the first rank is arranged directly under each antenna. 
[0048]Radio equipment including the luggable computer 30 and radio PC card 40 the luggable 
computer 30, It has antenna 33^33^ 1st wireless circuit 39^39^ 2nd wireless circuit 34 v the 
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composition processing part 35, the signal processing part 36, the interface (I/F) part 37, and the 
control section 38. On the other hand, radio PC card 40 has 2nd wireless circuit 34 2 - 34 N . 

Unlike 1st and 2nd embodiments, 2nd wireless circuit 34 1 of a 3rd embodiment - 34 N do not 

contain a first rank filter and LNA. As the individual circuit (the 1st wireless circuit) 39, LNA is 
arranged near the antenna 33 by the side of the computer 30. 

[0049]That is, in a 3rd embodiment radio PC card 40, It has two or more wireless circuit (2nd 
wireless circuit) 34 2 which does not contain LNA etc. - 34 N , and becomes the composition that 

1st wireless circuit 39 1 which contains two or more antenna 33 1 - 33 N , and LNA in the luggable 

computer 30 beforehand - 39 N are carried by optimum arrangement. 

[0050]It explains that a signal flows. First, high frequency processing of the signal received by 
antenna 33 2 - 33 N is carried out by 1st wireless circuit 39 2 - 39 N , After flowing into radio PC 

card 40 with which it was equipped after passing the I/F part 37 and being processed by 
corresponding 2nd wireless circuit 34 2 - 34 N , it is again sent to the composition processing part 

35 via the I/F part 37. Here, it is received by antenna 33 1 and the input signal inputted through 

2nd wireless circuit 34 1 after processing by 1st wireless circuit 39 1 and diversity synthesis are 

performed. At this time, the control section 38 is controlled so that 2nd wireless circuit 34 2 of 

radio PC card 40 - 34 N , 1st wireless circuit 39 2 of the luggable computer 30 - 39 N are 

correctly connected in the I/F part 37. 

[0051]Generally a low noise amplifier (LNA) is the amplifier of the receiving-circuit first rank, and 
the signal in front of a LNA input is a signal with worst S/N in a receiving system. For this 
reason, as for the wiring from an antenna to LNA, in order to avoid addition of noise if possible, 
shortening as much as possible is desirable. Therefore, by composition of a 3rd embodiment, 
although the part mark in a luggable computer increase, an antenna and LNA (the 1st wireless 
circuit) can be arranged to the neighborhood, and degradation of the S/N ratio of an input signal 
can be prevented, and from the point of improvement in the quality of an input signal, it is 
advantageous composition. The power consumption in the wireless circuit in a PC card can be 
reduced by arranging LNA39 which is an active element to the computer body side. It is effective 
that the measure against heat arranges LNA to the computer body fully performed also in 
respect of the measure against heat. 

[0052]Although it is a gestalt which includes the high frequency signal processing element to 
LNA as the 1st wireless circuit in a 3rd embodiment, N subsequent filters, frequency variable 
circuits, etc. may be beforehand prepared in a luggable computer. In this case, although divided 
into the 1st N wireless circuit linking directly to an antenna, and the 2nd wireless circuit that 
carries out frequency conversion of the input signal processed in the 1st wireless circuit further, 
What is necessary will be just to prepare only 2nd at least one wireless circuit in the luggable 
computer, and the remainder will be built in a radio PC card. 

[0053](A 4th embodiment) The example of composition of the radio equipment concerning a 4th 
embodiment of this invention is shown in drawin g 4. According to a 4th embodiment, it is 
considered as the structure of performing compositing processes, such as diversity and 
beamforming, in DSP and the gate array in which it is contained by the PC card. 
[0054]In the example shown in drawin g 4, the luggable computer 50 has antenna 53 1 -53 N> 

wireless circuit 54 1? the signal processing part 56, the interface (I/F) part 57, and the control 

section 58. On the other hand, radio PC card 60 has the composition processing part 55 with 
wireless circuit 54 2 - 54 N . Here, N expresses the number of the wireless circuits corresponding 

to the antenna and it which are contained in the whole radio equipment of this invention. 
[0055]Wireless circuit 54 1 - 54 N , Like 1st and 2nd embodiments, a switch, a filter, amplifier 

(LNA is included), A digital circuit etc. are included depending on the analog circuitry of RF belts, 
such as a mixer and a synthesizer, and an IF band, and the A/D converter which carries out a 
down convert and is changed into a digital signal in a suitable frequency band and also a 
communication method. 

[0056]The point that two or more antenna 53 1 - 53 N are beforehand carried in the luggable 
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computer 50 in a 4th embodiment, And although the point that two or more wireless circuit 54 2 
- 54 N are carried in radio PC card 60 is the same as 2nd and 3rd embodiments, it differs in that 
the composition processing part 55 is contained in radio PC card 60. 

[0057]It explains that the signal in this radio equipment flows. First, after the signal received by 
antenna 53 2 - 53 N flows into radio PC card 60 with which it was equipped after passing the I/F 

part 57 and is processed by each wireless circuit 54 2 - 54 N , it is sent to the composition 

processing part 55. After the signal received by antenna 53 1 is processed by wireless circuit 54 

1 by the side of a main part, it is sent to the composition processing part 55 by the side of a PC 

card via the I/F part 57. Beamforming is performed by the composition processing part 55, and it 
is again sent to the signal processing part 56 via the I/F part 57. At this time, the control section 
58 is controlled so that wireless circuit 54 2 of radio PC card 60 - 54 N and antenna 53 2 of the 

luggable computer 50 - 53 N are correctly connected in the I/F part 57. 

[0058]The control section 58 is controlled again not to send the input signal from wireless circuit 
54 1 by the side of a main part to the signal processing part 56 directly, but to be sent to the 

composition processing part 55 by the side of a PC card from the I/F part 57, when equipped 
with radio PC card 60. On the other hand, when not equipped with radio PC card 60, it controls 
to send to the direct signal treating part 56. 

[0059]Thus, without changing the main part of a luggable computer by carrying a composition 
processing part on a radio PC card, it can change into the diversity method and a beamforming 
algorithm suitable for the surrounding radio-wave-propagation situation easily, and optimal 
communication can be performed. 

[0060]Thus, the composition which provides a composition processing part in a radio PC card is 
applicable also to the radio equipment of a 1st embodiment - a 3rd embodiment. In this case, 
each once sends two or more input signals to the composition processing part by the side of a 
radio PC card, after that, it recovers to the signal processing part of the computer body side, 
and decoding processing is performed. 

[0061]Also in any of a 1st embodiment - a 4th embodiment, radio equipment of this invention 
can be considered as the composition which displays the antenna branch used now, when 
change diversity control is performed. In the screen top of a luggable computer, the methods of 
presentation involve the image display by software, or the LED display on a computer case body 
chassis, for example, as shown in dr awin g 5. When beamforming control is performed, a screen 
display of the directivity response pattern which are formed can also be carried out. 
[0062]In the example of drawin g 5, the antenna pattern seen from right above is displayed in the 
window on the screen of a computer. By such display, the computer-applications person can 
know visually the communication direction which has secured the good propagation path, and he 
can move a luggable computer so that the user itself can perform good communication 
depending on the case. There is an advantage which can be employed and managed 
independently of a computer body by supplying a display function by software. Of course, it is 
also possible to display the beam pattern of an antenna or the antenna branch which is 
independent, respectively and is used. 

[0063]In the above-mentioned embodiment, although explained taking the case of signal 
reception, also in any of a 1st embodiment - a 4th embodiment, the message or sending signal 
created with the computer body can also be transmitted from two or more antennas of radio 
equipment. By using two or more antennas, directional beam transmission is attained and 
directional gain improves. Thereby, even if radio wave propagation is inferior environment, it can 
prevent communication stopping. 

[0064]Although the main part of a walkie-talkie was explained in the embodiment of all above as 
a luggable computer which has a radio function and removable peripheral equipment has been 
explained to a main part as a radio PC card, It cannot be overemphasized by building a small 
wireless circuit device etc. into the device which has the other same function, for example, a 
cellular phone and a Personal Digital Assistant, enabling free attachment and detachment that 
the same effect is attained. 
[0065] 

[Effect of the Invention] As explained above, according to this invention, the radio equipment 
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which has two or more antennas is divided into the luggable computer possessing at least one 
antenna and a wireless circuit, and a PC card removable to it with a wireless circuit, and is 
constituted. It has only a necessary minimum communication function and low cost-ization is 
attained, to the user who, on the other hand, demands high-speed and quality communication, to 
the main part of a luggable computer, a radio PC card can be added according to the purpose, 
and improved efficiency can be planned free by the diversity effect on it. 

[0066]Control of Make Changes, expansion, etc. becomes easy by providing parameters about 
the diversity method or signal processing with driver software. 

[0067]It can prevent communication stopping under [ by introducing a beamforming algorithm in 
addition to this ] radio wave propagation environment inferior for improvement in directional gain, 
or an interference elimination effect instead of diversity. 

[0068]At this time, a calibration method etc. have an effect which makes a change of an 
algorithm easy by making the difference information in both algorithm recognize using driver 
software. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawin g 1]It is a figure showing the composition of the radio equipment concerning a 1st 
embodiment of this invention. 

[ Drawin g 2] It is a figure showing the composition of the radio equipment concerning a 2nd 
embodiment of this invention. 

[ Drawin g 3]It is a figure showing the composition of the radio equipment concerning a 3rd 
embodiment of this invention. 

[ Drawin g 4] It is a figure showing the composition of the radio equipment concerning a 4th 
embodiment of this invention. 

[ Drawin g 5] It is a figure showing the display example of the beam pattern of the antenna of the 
radio equipment of this invention. 

[ Drawin g 6]It is a schematic block diagram of the conventional personal computer with a radio 
function. 

[Description of Notations] 
10, 30, 50 luggable computers 
20, 40, and 60 Radio PC card 

13, 23, 33 1 - 33 N , 53 1 - 53 N antenna 

14, 24, 34 1 - 34 N 54. j - 54 N wireless circuit 

15, 35, and 55 Composition processing part 

16, 36, and 56 Signal processing part 

17, 37, and 57 Interface (I/F) part 

18, 38, and 58 Control section 

39 . - the 1st wireless circuit of 39 M 
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a&fcrai^fc:. mmm&fr^Tyr-i-zismvx'mit 

JUJt-f S £ k a^Tflg^&S . EMOMlztimZtitiim. 

[0016] %3<r>m&X\i^ ryft^t^tMi 

^{Sim-istes (lna) &k*£is$£E]S&a>£>3*:£2 
■&xTyTi-)Zmzmm.-th. — ^s^^msss: 

£>=5ri>|nU:£ll&. 

[0017] -rfc*><p. it*S>e£#ttk s £ 

Nffl ( NS2 ) wryftt . NUcory-r-^t'gfi? 

iSJaiS^SI^ISrlTdmll (raSl) tfOm2^@85t 

juans§i± (N-m) i@osi2*si[5] 



2 *MiDS&?:5a* Lrt: ( N - m ) fflco^fifl^ k , 3£t£ 
H*ffc^S? 2**I@S§^^i LfcrnfikOSftft^i: 

[0018] dtfDlfjSJi, TV=r1rbWk<r)Wl6(& ("f 

x&<z\tiz£~?x. mmm*fttmmm%,tcr>4y? 

tfX'ih. 

[00 19] ±3£3i 1 t>t£3 <T>mmzi5\.\X . 

mmmi%£mm-*mzmmL?z 
w&x\ mmm*fccDmm<?)T>^i-x%m Ltim^z 
J y?y ^-x^z-fi-Lx^xmrnM^izmL 

coo *.co 1 ^<7)ft-t(i**ffl!l*IISlHlSST-cOfi-f-J0S^ 

[0020] ^3t. ^^m<r>*mmmza^x . 
^x^mm^zw^Wkthztifx^h . 

§<XSV7 h^ir^, CD-ROM^7P7t-(t 

1,77 1^x7^. i<0««fcJ: l J, f+iraLfcjaia 

^ & t h z t v x & . ntg^M isacis 

mf£tLxi>£\\ mmmn. $&&z£*), 
ms&em&T* x \,^mmjT\fi£W3iffiiz$a& z t tn- 

h£?t,z. iqmm3yv*-?£&m%:%>mz&mz-£ 
hzttfx^hm&tffoh* 

[ 0 0 2 2 ] =5r*3, *&mz&\iX . r j k 

ti. ^< k t> — ^ryT-f-a^^MM^t^Mh 
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torn. asMaawK*****^******'* w 

a-ratfe^ wrdza.— *r 4 

t tzmmm^mma x mm t> *rw t % h . s ^ t . * 

m t fc*r«s a >- 1 * - * cjt^t ##*D3 * 1- * 

[ 0 0 2 3 ] i§»«*W±^ -y-b-ioSteWffi* 
[00 24] 

[0025] <ffi9Ete^B) hi isa* 

SWtU^»ytr i -;ioL iixtc^JM 

ayt-wioii i-?a±wyfti3(in' 
(ii^wA&H*) , 7^^-13 

0S&14 (HlTi±l-5^Srl2*) - ^^ISP 1 
5 , ff-f-ftUISR 16, ^f^7 x-* ( I /F ) SP 1 
7. MMB1 8 0 
{4. loJ^Jl±c7)T>'x^2 3 (01T'(41O^SrH 
5fO «J:W c mfc:»iM-4ft<0*!l»iaB2 4 ( loco** 
£H^) EJlW»:*5^"Ct>. Baffin v 

ta-? 1 0*Jj:tf*lltPC*-H2 0W**fc:rt«S 

[00 26] iSjUEISSl 4«J:t/24(±, »f. 7 
-f/k?. 7>"7\ i^>-b-9->f -T^RFSiJi 

it i f fcortn /tgs&^, -?*y ^y^-Mtas 

NA) £-&tf. 

[0 0 27] d *>. nT^M3>tfi-^*#:l 01Z 
rtSK$ii-CV^*l«l[HlB14»i. nyta-^WW 
jH3£*Tffii:-*-Sfc*>s D/A3S«8k €^l±Mtets (P 
A) a£co^imc^£k^£*vTv^ 0 fc»PC 

[00 28] S»PC*-K2 0*«, ^I1S3 



fc.M«*18(i. I/F*17K«iPC*-F2 0 
£I2l3!2-ti\ I/FS1 7K*3V%T*l^lHlSS2 4i:cOfl 

\,z^m^tix^hwm^2A^wm^h^mtL 

X . S'iSOSB 1 8 i*t=B»* ** *SfeO*fc . n y t° j. 

gfl 8*W^PC*- F 2 0%mWiLmWtfi i 'sJ&te%:& 
t , iiPC^-H2 0 «C0M* 0S& 2 4 t) jlfs^iES: 

[0029] ^ffiHSB 1 5 {4, **IIiJWT yrt 1 3 
T'gff§^ft-^fc> PC*-F2 o«ryft2 4t 

[ o o 3 o ] mz. m^mffixiz^xmitz . * 

f. i»**fc^PC*-H«T>ftl3, 23 

2 4iza^xm%Lcom^wmmzti& . 

a -?io <9&*s®s& i 4 TSfi^tL^^ i ogfifi-f- 

Ml P C F 2 ^#S^lflIS& 2 4 TOaSilfc Jft 2 cOSft 

£> . ^-RJc^iSSB 1 5 Tii . ^ 1 t % 2 <0»i 

ft-t t C« t T . flJ *) Wt ?A J<- is^h & V ^i-g-Jtr 
y<-^f-j&eff*rfi, -eco^^f-f-tifi^H^l 6tc 

[003 1 ] ZiXizX nX. MW<OT>7")-$:m^X£ 
[00 3 2] r^^-^f-^rSKov^-Cii, K^^^'V 

tfnbtiz. it*). ayc2.-?<omfrtix^&mm 
com^mmmmmizmtx . mmmv&&x\ pc 
ii-vizx&WLimM. hh^ty* ^-i^^mm^ 

M.m-$>ZttfX'Z&itntti:-?X^&. 
[0033] 4fc. *^BHoilfI^«Ti4s ^Stwry 

•r %%M-Vx mmmz t - ^»ntt * mttfc 
o . T*«<oiij**i6i<ojiiiiittfli»&Ttf o-r* - k 

-Sy/fflWPC*-H&flfflt4 *^«4 . lii t OSS 
8&&tm*1R*Z.t izX-oXJzZtpShMi&mzmix 
% . t'-A7*-5>' ^$1^ v ^ ^T^^ 'J 
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[0 0 34] ^J^&t'-A^-Sy^gflli. F 

ymyo?? a£s§bu ft - 1 t <t ■'t^sti ft . 

i tfit& p c # - h' 2 o to*) iffiS ixt ft i®ft<ois*lHl 
SSPaTC^-v 'J T"!/-/ g y Srfio . &w-t& 

SS§r^-#:S-ti:T)«^co«lls]S§S:IE L < Hfg£-t>:ft K 

■)yn- h'-tft C t ft . 
[0036] PCA- FT3HSttffiS**iart-& £ 1 1= X 

tefc^TkMmtf&S&tft^K^ t^t'^a. S ^ 

[oo37]^i mm&m<?>mmi£W:X'i±. ^mm? > 

ttf>ffl€3fifc v;l^a«itt3 f - 9 SrStATTft 
iOtiSffl. ^tt^T^Tfcft. &tz. »v^il 

^ftfc^flj^fcft. 

[0038] *fc*f6^B<0lRiB^»i, mktl- F 

n-r & 3t*<o*aiB<ojB®*5 xx/mwf^ at m? u& 
w -rich-h, ±mmmmmxit. pcmc i aco*^ 



13t, pc*-F2 OcOTyf-^2 3*<*^0SltL-C 
$ < %&tiih. 94 J<- ft fc ^ •? 

$>fto 

[0039] nr^mnyb-j.— ^Wffl** 5 ASS 

t'-A7 * - 5 y i/SMflSrfT 3 £ «- . -t^ L/t 

wrvft • ^hssPbIco^^-v U7>-y a y 
[0040] z\<7)£ o %mmz£ o - ffiia^-f ^-^f- 

ft. 

[004 1 ] (S52<OHit®JB> 02£*§fc««<9l62<7> 

[0042] ff29sumrfct. »ryft&t^ 

T iSH^tisWcKS-r ft <^ t J: -? T . htofrtibT 
h"40t*^. «IMS3yt^-^3 0«. 20Ul_h 

wryft 3 3 , - 3 3 N . 1 otLh^^m8S 3 

4, , -fr*Wl»3 5. m^mm^3 6. J>9 7*- 
X ( I/F) SP3 7, «0»»3 8t^S. — 
PC*-F4 0I1 i£ta0S§3 4 2 ~3 4 N Sr^ft. 

[0043] *ISII]S§34 1 ~34 N (±. 

Httc. x-fvf. 7vr. ^y-fe 

y 3 h LTjil^JMifeS^^fc^TT-' <f y*?/Ms 

^•tc^-rftA/D^s. §^ic(±afi^^i^t: 
[0044] m2mmmmxii. sspm- F4 0 1 

nlMMnyfi — ?3 01C14. Ji^tftl 
SCCOryir-f 3 3i~3 3 N *^tt$ixTV^ft. 

[0045] Wi2mmmmnm%i£mxnm^<om,ti$: 

<f-f-{±I/FgP3 7^^tT» §6#SnfcSS*PC*- 
H4 0^8Eix3i». *tJSi-S*l«ia»3 4 2 ~3 4 N t' 

«ffls*r.ft. i<o». Btf i/F»7fc^u-c-&«*ra 

£$35^mhtl&* ZZX\ 7yft3 3|^**a 
«**SI3SS34 1 Srji'5'rA^$ixftSftfi^-t. ^ 
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FS53 7t«lPC^-F4 0^)«j||ilSS3 4 2 — 3 4 
[00461 Z^Xd^mmzX^). JB2»M0BJIItC* 

#££HK*<rk#~e£&o 
[0047] («3^lt»l) H3«. *»»0»3 

■cut, rjytv-^^iffl^^r^ry-r^^ffia-t 
[0 048] mmmmz. ^jmm^y^^-^^otm 

«PC*-K40fcm, "TiS3yfW3 0 
14. 7yft33^33 N . *lHeKEIB3 9,-3 9 
N . »2ft9B[ll»34 1 . *«J»«3 5, fi-^affl 
3 6. >fy^7x-X ( I/F) 8S3 7. #I«a3 8*r 
-2k iIPM-F4 0ll SI2SMIIS£3 

4 2 -34 N £Wir&o »3saBBJB^o»2*aaEi»3 
4i-3 4 N ii. mi&£xsm2mtmmtim% y ) . 

flfflaBIB (JglSIlIlB) 3 9kLT. nyta^ 
3 0(ffl^T> / ^3 3c0j6ffitciBaS^S. 
[00491 ^0, »3*H0WBTtt. ilPC^- 

USB) 34 2 -34 N £WU «TMSnyb°^-^3 
0ttW»IiWyft3 3 1 -3 3 N £ LN A 
1 **»[!]» 3 9 1 - 3 9 N **JKiEiB'C»ttS 
fi£fi)£k3:£o 

[00 5 0] «#c08HtCov^TK^"r*. ^ 

rt3 3 2 -33 N t«««nte«#»4JBi*aiiaB3 

9 2 ~3 9 N tr*«»WaSils I/Fg|$3 7£ffl$ 

S6*Siifc*HRPC^— H4 0Nffi*i&*. *flC-f 
6!B2*aWII»3 42— 3 4 N T«iaSilfc1*. St/' I 
/F«3 7^LT-&*«SISS3 5^i?><l&. 
T\ ryf"*-3 3iT«fi»ii. »l*aWg»3 9it:J: 
^MSm^m2«10S§3 4 ! £ffloTA^£ix£Sfi 

38(4. I/Fff37tr*aRPC*-H40O»2*S» 
0B3 4 2 -3 4 N k. nrHHl3^tjL-^3 0^»l 
ftgROB 3 9 2 - 3 9 N 3&*iE U < ««S *l4 <fc *3 «l« 



[00 5 1] HR^iKtHNMBS ( LN A ) USA BB 
JDS: £ rtftf-JBtt £ . T Vft^ feLNAit 

l>e>v>. ryftHNA (^i««@ 

- f rtco*aaig»tw*5 *t^JB««* * ®^ & - k #^ 
# s o sKak*SR<50jfi , xr t . l n a & mmifi+tt 

fcfrirfvt tciiS^ * £ k 14^3& 

[0052] »3^jaBB»wi. » i *»ia»k 

T^7-^KiKtti-SNffl^»lco*i«IlI»k. 

ff i commmffiTwrnzizti^mm^z s taws* 

(4J;<. »9«*aiPC*-K^rt3«t?tL6ikfc4 

ho 

[0053] (micommmm) H4tc*««^»4^ 

"Ctt . ^ t*— 7 * — ^ > ^Sr kO^M 

PC* - D S PW- h TV'-f t 

[0 0 54] H4C^^0!TJ4. *IMM?yV *.-*5 
0(4. Tyft53 1 -53 N . *ltt0»5 4 1 . 
11^5 6. ^^7i-X ( I/F) »5 7. mf« 5 
8$r^t-^>o — «IPC*-K6 0i4. «£Ie1S&5 
4 2 -54 N k. ^«WI*5 5t*^"*. N 

[00 5 5 ] *HS0K5 4 1 -5 4 N i4. *1*3J:V* 
2Htt»JBkRI«t. x^yf, 7>r;u^. T^r (L 
NA^O) s i/V-tr^-fif^RF^it/ 

aaas^fcrfev^TT-f ^/Wi#fc:SBJW-&A/DaB)i 

[00 56] *4iaBBJBt!14. iWfflaytWS 
0Cj)^^WIS^Tyft5 3i-5 3 N 
fiTV^^. joiI/ , te|gPC*-F6O^m^)^0 
B5 4 2 — 5 4 N *«*9«SiiT^4^4. *2i3J:V!B 
3^>3a6JB9Rk|nltT'*>S^\ -&BE«yi»5 5#&«P 
C*-H6 0fc*4<x-C^^6^[* t i* ! S:6. 
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l±. I/F»5 7«iii». *»**lfc*i»PC*-H 

6 0^8I*tf£*. *«»BI»54»--54 N 'C«HS<l 

l ^fisft^ft-^ **«<o*i«igK 5 4 ! -caais 

tltz<n*>. I/F«5 7 3&^LTPC*-HfflOO-S'«*& 

6A4»fen*. i^fc*«W«58»i. I/FS57t 
ftltSlPC*-K6 0<0*@ttllIB5 42 — 5 4 N k^MM 
nytTo.-:? 5 OcoT>' J f^5 3 2 ^5 3 N #JEL<« 

[0 0 58] W*MB5 8tt*fc. *e»PC*— F6 0# 

& fc S KWU **fiU^O«tail]» 5 4 1 
^Sfi^£fi-^«ffl«5 6 fcBfflBS6i\ I /F35 

7 pc^- Ymco^mmM 5 5 tcafeii* x ? c 

*B»PCXr-H6 0*«i»Snrv^ 
[0 0 5 9] dcoiofc. SSPC^-h'i^ffil 

[0 0 60] ZCDkolZ. &fflBm»*1lMPC*-}t 
[006 1 ] » i 

x. mm* Hsts^-i'it:. BraafaytrA-^ 

j& tx v ^ jgfatt^? - y^F £ Mm Ss^-t h z b fc T # 
i^^FWl:, %tfrh%fzTy -y* 
t i #T # . iot li* 9ffl# JM6F 

mx # s * o ryft^t-i,A7-yhhi 



[0063]$ fcfc. JJEHMBBJUTtt. IffSiM 
[0064 ] =S:*5. ±E^T<oSEIt»lllt:*5^Tti. 

LTStfflu **c»K^rffi*jaia»«**s«pc*- 

[0065] 

W&cOTy^1-*^hmfkmW1t. 'J?%<ti>-^CD 

r yri~& x x/wam» z Jiffi l fc »r«S3 y t: * - * 

**i^*K^*^iaBft*^>PC*-Hkfc:» 

t-rc s. ^rasMn^t^jL-^^wi. <&g&'b 
m^mmmzwfzmtxi&^xhitzmKt. — w 

WCJffi t T «*a P C # - H £ ttflQ L . ^ - ^^-SlS 

[0066] 4fc. ^^f s<-y^^^WMteMt 
&J*7*-?m$. H'7^^'V7h^x7t}S«m 

[006 7] ^MM-yf^Ot:. -foh^XZMz. 
h"-A7 ^ — ^ y /Urf U X A £ * AlT& - k 

[0068] S4>K. ^^k#. ^^'j7'V-yHyJ 

[Hi] *» b j<!0» i sa^«K«6iaias*<o««s: 
[02] ^mw<vm2mmmizm&m%i&s<vmfcz 
[03] 3 mtsemtzto h «»sa^a«sr 

[04] *^^4iiifi^»^ffi4isaKa^«^sr 
[05] ^^SiSloryftcoh'-Ay^-y 



!(9) 002-1 64825 (P2002-1 64825A) 



ftBg7'u-y?0-C'£>&. 

10. 3 0. 5 0 Biffimriyt'j.-? 

2 0. 4 0. 6 0 *i£PC#-F 

1 3. 23. 33!~33 N , 53, -53 N 7^T 



[01 3 



13 



10- 



15 



17 



I it 1 ^ 1 - 



-34, 



54 t -54 N 



14. 24 , 34 



1 6. 36. 56 fl-^JOaSB 

1 7. 37. 57 -fy^7x^(I/F) 

18. 3 8. 5 8 *IJ«PSB 



[H6] 




30 



30- 



33i 



[02] 

33 2 33n 



^341 



-37 



rt 



38 



34 N 



J42 
„ 40 30 



I 



38' 



39i 

4= 



33i 
^ 39?/ 



[03] 

332 33n 



34i 



35 



.37 



39 N 



l/F» 



40 



9mm 



34 N 
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(72) tt± J* 

^jl|ftJI|*fflU#IE/M6im^BIl#*a ** 

5$£ttJK£Bf£l»BS-fc > ^ -1*1 
i#3RJI|»JI|«fm*K/jN|tl3KX""ri#flfc * 



{id *a 

F ?-A(##) 5K059 CC03 CC04 DD36 DD37 

5K067 AA23 AA41 AA42 BB04 CC24 
DD51 FF23 KK02 KK03 KK17 



